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(57)Abstract 

PROBLEM TO BE SOLVED: To efficiently manufacture (mass-produce) a 
semiconductor laser which facilitates, stabilizes and ensures circuit 
connection and eliminates occurrences of failure, such as bad connection of 
a negative electrode, a tendency of high resistance and the like. 
SOLUTION: An RIBE treatment was given from an uppermost surface Swhich 
is not covered, with a mask (a) or a mask (b), to the extent of a portion of an 
n-type semiconductor layer 103. Such an etching treatment was carried out 
by supplying Ar gas and CI2 gas at 0:04 Torr vacuum and high-frequency 
power of 0.44 W/cm2. Thereafter, the surface exposed by the etching was 
further subjected to dry etching using Ar gas. Through these dry etching 
processes, a vapor deposition surface of a negative electrode 107 
corresponding to the layer 103 was exposed. The subsequent Ar etching was 
carried out as an after- treatment of the RIBE by the chlorine base gas. 
Then, the mask (a) and the mask (b) were removed by a solvent Through 
such processes, a substantially vertically stood resonator and a taper having 
an inclination &phiv; of about 60° were simultaneously formed. 
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«|4b— ^ 1 0 O&RMHC. *JMB©ff» ■ ^Jm^^ 
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[ o o 7 5 ] n. Jbja©&**B«ccfctt& j- ? * > 
y«i«-r <£>rjx 9 ? > ?f***& o , rs ©a* 

[0076] $ re, p 2L¥®ftm 1 0 5 M^HRIRyHCC 
J:DtetSlSfkUfc^, C©«fc^ftO^«ffc*Mtti:. 

K£->r?T*?r*>J:i*o 

[ 0 0 7 7 ] *fe, ±ia©Sias««M'T«. 

1 0 3/3 0 3 J: p SW 1 0 5/3 0 5 I*. *n* 

ntsB©«r«sfcorfcJ:<, 

Fai, ini.,.» n (O^x, OSy, x + y* 

nKMttafeii; i i, r iu >. 

[ 0 0 7 8] Sfc, T ^-b^*T*5ttl7C*KHt. 9HO 
fife. !rf$OT^3?.t*, r.«S*&«effir#, K^-i^Sfa 

[ o 079] *fc, ±a©**s«ccfe«*attii i o 4 

oSfiit (MOW) KHfrcabofc*J, S 

1 0 4(Dm£li, < SOW) S^rfe 

[ 0 0 8 0] * fc, *«b©&*j8**. uria©.^ 
«r4>*U/fc*iK, H«ftaw>*«H*u-'yK:4tura 

4>> *w^*fl««>«to*w»«««tia"r*«i 

1 0 0©l££r&R&tC. *Sffl©fBB • SfcS&fSaC £ 

[0 08 1 ] ft. ><? 7 7 W*, A 1 NM, G a N, 
! iiN, A I « G a , _» N < 0 < x < 1 > , in, Ga 

N <0<x<l > . A 1. In,., N (0<x< 
1 > , A I „ G a> I n,.,., N ( 0 < x < 1 . 0<y 
< 1 . 0<x + y< 1 > *<£><&> -S525CA ! . Ga, 
I fti.,.» N<0£x£l. OSySl. 0£x+y£ 
i > «cfcc*r. in *OT»© J >fc(D--Si*::tfD> 
<b> , *y*A (i • > -ceauctA<, ^so- 

ttfc'J> (P>. iftf (As), T>?^> <S D> , 

t**-?* <b i > ^rfi* or £6tc. 
r<r>r<>m-. 

[ 0 0 8 2] $ fc, m v V 7® I*, 4 0 0 V - 8 0 0 *C 

«E>tesr«.«*r*«>w[>tt. i o o o*c- 1 i 8 oxx> 
*a@r, M0cvDStB«i/TW(,» 0 ce>sg*&ig 
ii. i o 5 o 'c- 1 17 o o < , s . sss 
o< a, i i o o*c- ii50 ■era*. *7 7 -frg 

&L&J9S2. 3 ii m©A 1 N*>MW<* 7 
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JSSStt 1 0 5 0'C, ! 1 ICC, 113 0 *C 1 1 5 

o*c. ii70'c, i 2 0 0 < oa>saMr i JiiA2«, * 

©±£J?<* 2 n r»©G a Nfcl5I-Jd®S&r'«£0r , 
^©Ga NO»iB**Dt> i-ft*^BBfSWSr'S«t/ 

[ 0 0 8 3] «cc#^, 1130 tC/<? 7rlMA 

GaN^IWDS/^-^ 
<. :^CC, l l ICC, 1 150W«t/fctfiD*A 
< . 3WC 1 0 5 0 'C, 117 0 *Cr32fi&Ufc *>©#**> 
10 1 2 0 0 'C'rt&ttr * £ D s> / - sPA < 

sco^jaSi*±iseei^^s 01*. 

[0 08 4] *fc, M^rilt, MOCVD£©<&, 

r. »JT*7- < »^CCJ;0A 1 N^6a«.'f? 

[0 085]*©*, £4557,'U .x*A, ftJRtfij^ 

l*r. ±fi ( 1 > tHIWC. -HKCC. fAK Ga> i 
n,...> N (0£x£l, OSyfil. 0Sx+y^ 
I. tUttk^EES) J ^2tc, 3tc. aftt^i. 4tc<D 
<£«©&«©;<* ^ T ■«m»'«c i«iplter**. 

ft. ECRg^t^Ci^ 

0^6 0 0 XKVt*>V>im* l/^o ^ ^tC^5 0 < t*3 
0 0 -5 0 0 'Crfc 0 , 5 U < 1*4 0 0 -5 0 

30 o*cr*& 0 

[ 0 0 8 6] Ch^A/> ? * y > ^«W)«ffiJIHW6 
*ffl<r»fc«S*«:«, 7 7@<0^3i*, 1 0 0 -3 0 
0 0 A**MS UC^o $ WC&£ L, < «. ! 0 0 - 2 0 0 
0 l/< . &i>m* 0< ii, 1 0 0 -3 0 OAT 

C©J:^^.^$nAiM-^-7 7©ii, *JR*fA£ 
T>*ir^^i©«-&^«eseW>"ci o o ows 

ttt'bfeo c©ifem, DMfie«ofe^97TBtic. «Mk 
a* l- «c c - ^ < 9 ^ t a tetter «r»i4;Wfc« ^ ft *• 

40 [ 0 0 8 7 ] C ©ft«£ffl©«©*»#* <b T >* ^ T*i 

^(ommtit. i :o. i^i#ttu*. shim* 

U<tt, 1 :0. 1-0. 5rab&. JUlSiaKi*. 10 
0 0-1 2 5 0*D»a*0<, $^^0<il 10 
5 0-12 o o •crab 0 . Mi>&£ 0 < te, 11 0 0 - 
1 1 &oicrft*. cn6©in«i^WAitfttt«:« 

fi*ffc$i*r. /^7Tf©RHEED^->?:SIt 
Otc. C©igm. Jja©BB©iv(CttMt^Ac>C6^ 

50 [ 0 0 8 8 ] 5?,. C(DJ: ^ ec^tftd ti/c^ ;7 7 ©±tc 
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J*2 4wmOGaN*MOCVD£^0^;*i* ^OG 

tMA&fiA < & -> tcOit. $®mmx'; <;7t1 

[0089] 3?.. sstct*. ^TH'r, xt;**, u 
fttf'j**. Kit-? wk-?>^>. mw 

U^A**^)A (L . GaO, > , <M 
oS) Z?0>m* ^l^Ci^^, 
[0090] 57,. HttW£*l*'C 1 #FJ2i*£il©<!;C> 
flW&Mi. 8 3 0 *C - 9 3 0 -C^BBr, RtStt t & 
^®±<DVt^&MLTZ. £T£5 0*C£T*C<L 

[BffiOHWttMH] 

[HI ] ^MiBi«»a**Wf 

[S3] *MiC[]|QtffK:W«xaAl*^a&X 
aAGNMBL 

[@4] *#m«tiumc w *xa B 1 . B 2 3*> s> 

.«t*X«B4>M9ia. 30 
[B&] *jffl®XIM£*W*xec 1«0»*O*X 
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[B6] *MB®»2*lii1l| (JfiW*fl> mfc 

i o o, 3 o o- iimmtfaTkitsm^&fci'-'V 
n - £se ©¥tb* 

a - ^«f*!S (10 2-1 0 5 

e - ^ a ^ a (Djaaswsfjs*® 

H - ^A^a<D|8J* 

h - 4^HtBaO>X9^>^ft 

A - 7A^a«mtT«X« (XSA l«^6tt 
B - -7X*bft«jttr*X« (XBB 1. B2«ft> 
C - «HWcFftx^>mX8 (XliC!^ 

i o i - t^r^rs^ 

102 '<?7tJI 

1 0 3, 3 0 3 n £ iiiMSlfef fctt*fk-&**«ftJS 
1 0 4, 3 0 4- iitt* 

1 0 15 . 3 0 5 - p 2S ziilgat(H9«(fcd4MMH«IMi 
1 0 6 - jE«S 

1 o 7 - m«e 

2 1 0 »• feMS 
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